Sox9 Modulates proliferation and expression of osteogenic markers of adipose-derived stem cells (ASC).
Mesenchymal stem cells (MSC) are promising tools for tissue-engineering and musculoskeletal regeneration. They reside within various tissues, like adipose tissue, periosteum, synovia, muscle, dermis, blood and bone marrow, latter being the most common tissue used for MSC isolation. A promising alternative source for MSC is adipose tissue due to better availability and higher yield of MSC in comparison to bone marrow. A drawback is the yet fragmentary knowledge of adipose-derived stem cell (ASC) physiology in order to make them a safe tool for in vivo application. Here, we identified Sox9 as a highly expressed and crucial transcription factor in undifferentiated rat ASC (rASC). In comparison to rat bone marrow-derived stem cells (rBMSC), mRNA and protein levels of Sox9 were significantly higher in rASC. To study the role of Sox9 in detail, we silenced Sox9 with shRNA in rASC and examined proliferation, apoptosis and the expression of osteogenic differentiation markers. Our results clearly point to a difference in the expression profile of osteogenic marker genes between undifferentiated rASC and rBMSC in early passages. Sox9 silencing induced the expression of osteocalcin, Vegfα and Mmp13, and decreased rASC proliferation accompanied with an induction of p21 and cyclin D1 expression and delayed S-phase entry. We suggest a pro-proliferative role for Sox9 in undifferentiated rASC which may explain the higher proliferation rate of rASC compared to rBMSC. Moreover, we propose an osteogenic differentiation delaying role of Sox9 in rASC which suggests that Sox9 expression is needed to maintain rASC in an undifferentiated, proliferative state.